. Linear range and detection limit of the detection of MUC1.
3. Table S2 . IC50 of MCF-7 cells under different treatments. Figure S1 . SEM images of OMCN and TEM images of OMCN and Dox-OMCN-P0. Figure S2 . Fluorescent quenching effect as a function of OMCN/Dox ration and reaction time.
4.

5.
6. Figure S3 . Schematic illustration of P0 aptamer.
7. Figure S4 . SAXS, XAS and Raman spectrum of Dox-OMCN-P0.
8. Figure S5 . BET surface area and pore size distribution of OMCN and Dox-OMCN-P0. 15. Figure S12 . Fluorescent spectra of Dox-OMCN capped with P0 (PBS 7.4).
Figure S13. MUC1 responsive release of Dox-OMCN-P0 (PBS 7.4).
17. Figure S14 . Dox release curve under the incubation with different concentration of P0 and MUC1 as function of different time points in bio-mimic solution (PBS 7.4 with 10% FBS).
18. Figure S15 . Fluorescent spectra of Dox-OMCN capped with P0 (PBS 7.4 with 10% FBS).
Figure S16. MUC1 responsive release of Dox-OMCN-P0 (PBS 7.4 with 10% FBS).
20. Figure S17 . Fitted curve of MUC1 responsive fluorescent recovery using Infinite M1000 Pro microplate reader (PBS 5.0). Figure S18 . Specificity of Dox-OMCN-P0 aptavalve.
21.
22. Figure S19 . Confocal images of MCF-10A cells incubated with Dox-OMCN-P0.
23. Figure S20 . Flow cytometry experiments of MCF-7 and MCF-10A cells.
24. Figure S21 . Competitive binding experiment between P0 and MUC1.
25. Figure S22 . Flow cytometry fluorescent analysis of MCF-7 responsive to increased MUC1 and linear equation based on the quantification results of confocal microscopy.
26. Figure S23 . Cell toxicity of MCF-7 responsive to increased MUC1.
27. Figure S24 . Cell toxicity of Dox-OMCN-P0 and Dox.
28. Figure S25 . Cell toxicity of OMCN-P0.
29. Figure S26 . Photothermal effect of Dox-OMCN-P0 via irritation of 980 nm infrared radiation.
30. Figure S27 . Thermal images quantify of tumor-bearing nudes after irritations with 980 nm infrared radiation.
31. Movie S1. Real-time thermal video of tumor-bearing nudes treated with saline and Dox-OMCN-P0 respectively, then irritations with 980 nm infrared radiation. Apparatus: Scanning electron microscope (SEM) and transmission electron microscopy (TEM) images were obtained by Ultra 55 electron microscope (Zeiss, Germany) and Tecnai G2 F20 S-Twin electron microscope (FEI, USA), respectively. Small Angle X-ray Scattering (SAXS) and X-ray diffraction patterns (XRD) were analyzed through NanoStar U SAXS System (Bruker, Germany) using Cu Kα radiation (40 kV, 35 mA) and D8 Advance & Davinci Design diffractometer (Bruker, Germany) using Cu Kα radiation at 40 kV and 60 mA, respectively. Raman spectra were observed using a 403 spectrometer (SPEX, France). Hydrated size distribution were measured by Zetasizer Nano ZS (Malvern, UK). BET surfaces area and pore size were conducted using Tristar II 3020 (Micromeritics Instrument Co., USA). Ultraviolet spectra were performed on UV-2401PC (Shimadzu Co., Japan). Fluorescent emission spectra were carried based on a G9800A fluorescence spectrophotometer (Angilent, USA) and Infinite M1000 Pro microplate reader (Tecan, Switzerland). The confocal microscopy images were gained through LSM710 (Zeiss, Germany).
Experimental Sections
Flow cytometry experiments were performed by FACS Aria II (Becton, Dickinson and Company, USA). Cell toxicity assays were measured by synergy 2 microplate reader (Bio Tek, USA).
Live/Dead images were observed under a DMI4000D fluorescent microscope (Leica, Germany).
Living imaging was conducted and analyzed by Maestro-2 system (PerkinElmer Company, USA).
Thermal experiments were irradiated based on ruby laser (Changchun Leishi, China) and images were taken by VarioCAM HD inspect 600 infrared imager (InfraTec., Germany).
Synthesis of OMCN:
Phenol (1.2 g) and formaldehyde solution (4.2 mL, 37 wt%) were gently mixed and stirred in alkaline condition at 70 ℃ for 30 min, then pellucid Pluronic F127 solution (1.92 g/30 mL H2O) was added and stirred at 66 ℃ for 2 h. After that, ultrapure water (100 mL) was added and stirred for another 17 h. Then, aging process was conducted through diluting reaction solution (17.7 mL) with water (56 mL) at 130 ℃ for 24 h. After that, yellow powders washed with absolute ethyl alcohol and water were freeze-dried. Finally, dry pellets were calcined at above 750℃ for 6 h under N2 atmosphere and MCN was obtained. OMCN was gained through oxidation of MCN using the acid mixture of H2SO4/HNO3 = 3/1 (v/v) through ultrasonication and 4
h stirring at 60 ℃.
Dox loading and pH responsive release: Dox was loaded into different concentrations of
OMCN through stirring for 9 h in room temperature at dark place, after which fluorescence was observed. Further, time-dependent manner was determined by agitate 400 μg/mL of OMCN with 20 μg/mL of Dox and fluorescence were measured at different time points. After the Dox loading process, Dox-OMCN was dialyzed (PBS, pH = 7.4, 6.0 and 5.0). The dialysis process was that, reaction solutions containing Dox-OMCN were centrifuged and redispersed in 1 mL PBS, then shake in dialysis bag with 20 mL dialysate. Finally, fluorescence was measured at every time point. supplemented with penicillin (100 U/mL), streptomycin (100 µg/mL) and l-glutamine (2 mmol/L) at 37 ℃ and in a humidified atmosphere containing 5% CO2, respectively.
Construction of Dox-OMCN-P0 aptavalve and MUC1 responsive assay in PBS:
All animal procedures were approved by the animal ethics committee of Fudan University. Balb/c nude mice (female, 5 weeks old) were purchased from Bikai animal Co. Ltd., and housed under standard conditions. MCF-7 cells (2 × 10 6 ) were slowly subcutaneously injected into the right flank of mice. After 3 weeks, nude mice models were prepared for the animal experiments. 
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